The association between melatonin and sleep stages in normal adults and hypogonadal men.
The role of melatonin in normal sleep-wake regulation has been inferred from the temporal relationships between its cycle and the 24 h cycle in sleep propensity. Pharmacological doses of melatonin were reported to have sleep-inducing effects in insomniacs. The current study investigated the relationship between melatonin and sleep stages in groups of hypogonadal men with abnormal melatonin levels. We were also interested in examining what would happen to these relationships during testosterone replacement therapy. Male patients with hypogonadotropic hypogonadism (IGD, n = 6), constitutional delayed puberty (DP, n = 6), and Klinefelter's syndrome (KS, n = 5) before and during testosterone replacement therapy were studied. Six patients with KS and normal testosterone levels were also studied. Results were compared with those obtained in normal controls (n = 6). Serum samples were obtained at 15 min intervals from 1900-0700h in a controlled light-dark environment with simultaneous polysomnographic sleep recordings. Serum melatonin levels were the highest in IGD and DP and lowest in KS patients. A lower percentage of sleep stage 2 and higher percentage of stage 3/4 were observed in IGD and DP groups while KS patients had higher percentage of stage 2 and lower percentage of stage 3/4 as compared to controls. Slow wave sleep was the highest in IGD and the lowest in KS groups. Serum melatonin levels were lowest in KS groups. Serum melatonin levels were lowest in sleep stage 3/4, higher in stage 2 and highest in REM sleep when all groups were combined and averaged together. However, in the IGD group, melatonin levels were actually lowest in REM sleep. Also in the KS group, melatonin levels were lower in REM than during sleep stage 2. Serum melatonin levels were lowest in sleep stage 3/4 in all groups, higher in stage 2, and highest in REM sleep. During waking periods, melatonin levels were the highest in untreated IGD, DP and KS patients. Testosterone treatment given to these patients, although normalized, their melatonin levels did not statistically significantly change these correlations. These data demonstrate that relative melatonin concentrations are associated with sleep stages in hypogonadal and normal men. The results also indicate that the association between melatonin and the reproductive hormones are independent of the synchronizing effects of melatonin on sleep homeostasis.